We report on the development of several different thin-film functional material systems 10 prepared by RF magnetron sputtering at Edith Cowan University nanofabrication labs. We conduct 11 research on the design, prototyping, and practical fabrication of high-performance magneto-optic 12 (MO) materials, oxide based sensor components, and heat regulation coatings for advanced 13 construction and solar windows.
of excess Bi2O3 introduced into the BiDyIG system helps increase the refractive index of the composite 150 films, however, this also shifts the absorption edge towards the shorter wavelength region (as seen 151 in Fig.2a ). Note that there are always significant differences that exist between the optical constants 152 of the crystallized garnets and oxide-mix-based amorphous precursor layers. Therefore, it is also 153 important to check the conformity of layer(s) to their designed spectral transmission specifications 154 before annealing, especially when developing functional multilayer structures, such as MPC.
155
In our previous work, we have observed the effects of excess Bi2O3 addition to core materials 156 within each garnet-related oxide mix (a generic composition type can be defined using a formula followed by post-deposition annealing crystallization (heat treatment process, 1 h at 570 °C) 186 conducted in air atmosphere. The amount of extra bismuth oxide content co-sputtered from a 187 separate target (17 vol. %) was selected to facilitate a notable increase in the specific Faraday rotation 188 whilst at the same time avoiding a significant reduction in the upper limits of the annealing 189 temperature range. X-ray diffraction (XRD) measurements (performed in the range of 2θ angles 190 between 20° and 70°, as shown in Fig. 4b ) revealed the body-centered cubic lattice structure of 
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The objective of making this all-garnet trilayer structure was to investigate the potential of 209 obtaining and controlling these special magnetic switching properties observed in the described 210 trilayer types that are not attainable normally in any single-layer magnetic thin films. We note that 
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Since our primary motivation for MDC materials development was to broaden the range of 
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Several trilayer structures containing at least one MDC layer were deposited on clear glass 390 substrates using one continuous sputtering run, and their optical performance was characterized. 
